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Introduction: The survival paradox between stage IIB/C (T4N0) 
and stage IIIA (T1-2N1) colon cancer still remains in the 7th 
edition of the American Joint Committee on Cancer staging 
system. This multicenter study aimed to compare the oncologic 
outcomes of T4N0 and T1-2N1 colon cancers and to 
investigate the presumptive prognostic factors that might 
influence the survival paradox. 
Methods: Patients who underwent curative surgery for pT4N0 
(n = 224) and pT1-2N1 (n = 135) primary colon cancer 
between January 1999 and December 2010 at 5 tertiary 
referral cancer centers were included for analysis. The 
clinicopathologic, treatment-related factors, and oncologic 
outcomes in terms of the 5-year overall survival (5-OS) and 
5-year disease-free survival (5-DFS) were compared. 
Results: The T4N0 group had significantly worse 5-OS and 
5-DFS rates than the T1-2N1 (5-OS: 84.0% vs. 92.3%, p = 
0.012; 5-DFS: 73.6% vs. 88.0%, p = 0.001). T4N0 cancers 
more frequently showed elevated preoperative 
carcinoembryonic antigen, lower grade of differentiation, large 
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tumor size, and higher proportions of perineural invasion, 
microsatellite instability, obstruction, and perforation than T1-
2N1cancers. Peritoneal seeding and liver metastasis were the 
predominant recurrence pattern in the T4N0 and T1-2N1 
groups, respectively (p = 0.042). The T4N0 group showed 
inferior survival to the T1-2N1 group in postoperative adjuvant 
chemotherapy (5-OS: 87.1% vs. 93.2%, p = 0.045; 5-DFS: 
76.1% vs. 89.0%, p = 0.001).  
Conclusions: T4N0 colon cancer had significantly worse 
oncologic outcomes than T1-2N1 cancer regardless of adjuvant 
chemotherapy. The survival paradox may result from the 
biologic aggressiveness of T4N0 colon carcinomas. 
------------------------------------- 
Keywords: T4N0, colon cancer, survival paradox, adjuvant 
chemotherapy 
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The stratification of the colon cancer staging system has 
been progressively increased to predict better the oncologic 
outcomes and to provide the most effective adjuvant therapy 
(1-4). Until its 5th edition, the American Joint Committee on 
Cancer (AJCC) staging system, the most popular classification 
in use, divided the stages of colon carcinoma into 4 different 
categories according to both the degree of bowel wall 
penetration by the primary tumor and the presence of nodal 
metastasis. From the 5th to 6th editions, stages II and III were 
subdivided into a total of 5 stages (stages IIa, IIb, IIIa, IIIb, and 
IIIc) based on the classification of the primary tumor as T3 or 
T4 and the number of nodal metastases. However, in a study 
based on the Surveillance, Epidemiology, and End Results 
(SEER) database, an evaluation of the survival rates associated 
with colon cancer stages defined according to the 6th edition 
revealed better survival for stage IIIa (T1-2N1) than stage IIb 
(T4N0) colon cancer (1). As of the 7th edition of the AJCC 
staging system, this survival paradox remains unresolved, and 
its resolution could offer better treatment outcomes for patients 
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with T4N0 tumors. 
The preferential administration of adjuvant 
chemotherapy for stage IIIa patients and the inherently 
aggressive biology of T4N0 tumors have been offered as 
possible explanations for the survival paradox between the two 
cancer stages (1, 5). In current clinical practice, T4N0 colon 
cancer patients are recommended for receiving adjuvant 
chemotherapy, since patients with T4 tumors have been 
classified as a high-risk group among those with stage II colon 
cancers along with inadequate lymph node (LN) harvesting, 
poor differentiation, obstruction/perforation, and 
lymphovascular invasion (6-9). However, an ongoing debate is 
whether the inadequate use of adjuvant chemotherapy can fully 
explain the poor oncologic outcome of T4N0 colon cancer (5, 
10). Further, only a limited number of studies have evaluated 
the oncologic outcomes and prognostic factors in these patient 
groups because of an insufficient number of cases in a single 
center and a lack of fully detailed records in a nation-wide 
administrative cancer database.  
We therefore analyzed and compared oncologic outcomes 
in T4N0 and T1-2N1 colon cancer patients in 5 qualified 
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tertiary referral cancer centers over 12 years, and investigated 
the presumptive prognostic factors that might result in the 
survival paradox between the two patient groups. 
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MATERIALS AND METHODS 
1. Data sources 
Clinical, pathologic, surgical, and oncologic outcome data 
were retrieved from the prospectively collected cancer 
databases of 5 tertiary referral cancer centers in Korea 
between January 1999 and December 2010. During the study 
period, a total of 14,062 surgeries for colorectal cancers (colon: 
8,500 cases, rectum: 5,562 cases) were performed (range: 
383~5,313 per center). 
2. Patient selection 
We analyzed the data of patients with pathologically 
confirmed T4N0 or T1-2N1 colon cancer after curative 
colectomy. Tumors located in the cecum, ascending, hepatic 
flexure, transverse, splenic flexure, descending, and sigmoid 
colon were included in the analysis. Patients with rectosigmoid 
colon cancer, rectal cancer, anal cancer, appendiceal cancer, a 
histology other than adenocarcinoma, and surgery-related 
mortality (death during admission for the colorectal surgery or 
within 30 days after discharge) were excluded. Patients who 
received neoadjuvant chemotherapy and surgeries with 
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microscopic or macroscopic positive resection margins (R1 or 
R2 surgery) were also excluded. 
3. Variables 
The demographics, perioperative outcomes, pathologic 
results, the use of adjuvant chemotherapy, overall survival 
(OS), disease-free survival (DFS), and recurrence patterns 
were analyzed. The demographic information included the age, 
sex, body mass index (BMI), comorbidity, and American 
Society of Anesthesiologists (ASA) class. The preoperative 
variables related to the primary cancer were the preoperative 
carcinoembryonic antigen (CEA) level, tumor location, and the 
presence of tumor-related obstruction and perforation. The 
tumor location was divided into the right (cecum, ascending, 
hepatic flexure, and transverse) and left (splenic flexure, 
descending, and sigmoid) colon. The perioperative data 
analyzed were the intraoperative transfusion, operation time, 
length of hospital stay, and operation-related morbidities. 
4. Pathologic analysis 
The colon cancers were staged according to the 6th and 
7th edition AJCC staging system. The tumor differentiation, 
number of harvested LNs, and tumor invasion were documented. 
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Tumor size was recorded according to the largest diameter of 
the tumor. 
Microsatellite instability (MSI) testing of the tumors was 
performed in 3 centers. A microsatellite stable (MSS) tumor 
was defined as no change in the panel of five microsatellite 
markers (BAT25, BAT26, D5S346, D2S123, and D17S250) 
recommended by the National Cancer Institute (11). Low-
frequency MSI (MSI-L) refers to changes in only one of the 
five markers; high-frequency MSI (MSI-H), to changes in two 
or more of the five microsatellite markers. 
5. Survival analysis and determination of recurrence 
OS was defined as the time from surgery to death from 
any cause; DFS, as the time from surgery to the first event of 
either relapse of colon cancer or death. For assessing the effect 
of chemotherapy on oncologic outcomes, the survival of 
patients with T4N0 and T1-2N1 colon carcinoma were 
analyzed in a subgroup of patients according to whether 
patients received adjuvant chemotherapy. An analysis of the 
survival data according to different chemotherapy regimens was 
also performed. The chemotherapy regimen was divided into 
two categories: the FU-basedchemotherapy group 
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[capecitabine alone, 5-fluorouracil plus leucovorin (FL), 
uracil/tegafur plus leucovorin (UFT/LV), or capecitabine plus 
irinotecan (XELRIRI)], and the oxaliplatin-combined group [FL 
plus oxaliplatin (FOLFOX),or capecitabine plus oxaliplatin 
(XELOX)].  
The recurrence patterns were dichotomized into local and 
distant recurrences. Local recurrence was defined as clinical, 
radiologic, and/or pathologic evidence of locoregional relapse of 
the colon cancer, such as recurrence at an anastomosis site or a 
previously treated tumor bed. Clinical, radiologic, and/or 
pathologic evidence of tumor spread to distant organs, including 
the liver, lung, or distant LNs, was referred to as distant 
recurrence. The site of recurrence was recorded according to 
the location of the first identified organ/location involved by the 
recurrent tumor during the follow-up period. If multiple organs 
were detected as recurrent at the same time, all metastasized 
sites were documented. 
A subgroup analysis was performed to compare the 
oncologic outcomes between T4aN0 (tumor perforated the 
visceral peritoneum) and T4bN0 (tumor directly invaded other 
organs or structures) colon cancer. In this study, all T4bN0 
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tumors were resected with negative resection margins, as 
confirmed by pathologists. 
6. Statistical analysis 
Demographic data are expressed as the mean or median, 
with the standard deviation or range, as appropriate. For 
comparing variables between the two staging groups, the Chi-
square or Fisher’s exact test were used for categorical 
variables, while the student’s t-test was used for continuous 
variables. The OS and DFS were analyzed by the Kaplan-Meier 
method. Group comparisons were performed by Log-rank tests. 
A Cox proportional hazards model was used to adjust the 
comparisons for each variable, while covariate-adjusted hazard 
ratios (with 95% confidence intervals [CIs]) and corresponding 
Wald P values produced by the Cox models were used to 
describe the associations. Significant variables in the univariate 
analysis were included in a multivariate forward stepwise 
regression analysis to determine the independent predictors of 
survival. P values of <0.05 were considered statistically 
significant. All data were analyzed by SPSS software, version 
19 (SPSS, Chicago, IL). This study was reviewed and approved 




Demographic and clinical characteristics 
Between January 1999 and December 2010, a total of 359 
patients underwent curative colectomy for T4N0 (n = 224) and 
T1-2N1 (n = 135) colon cancers at the 5 Korean tertiary 
referral cancer centers that participated in the study. The 
demographics and clinical characteristics are listed in Table 1. 
Sex, age, ASA class, and comorbidity were not significantly 
different between the T4N0 and T1-2N1 patients. Patients 
with T4N0 colon cancer had significantly lower BMI, a higher 
rate of elevated preoperative CEA levels, and cancer-related 
obstruction/perforation than patients with T1-2N1 colon cancer. 
Patients with T4N0 colon carcinomas were more likely to 
receive intraoperative blood transfusions when compared to the 
T1-2N1 group. Further, the mean operation time and mean 
length of hospital stay was significantly longer in the T4N0 
group than in the T1-2N1 group. However, the overall 
perioperative morbidity was not significantly different between 
the two groups. The majority of patients received adjuvant 
chemotherapy, with the rates of chemotherapy administration 




The pathologic data are shown in Table 2. T4N0 
carcinomas showed a higher incidence of poor, mucinous/signet 
ring-cell differentiation, and perineural invasion than T1-2N1 
tumors. A higher number of examined nodes and a lower rate of 
inadequate LN harvesting occurred in the T4N0 group when 
compared to the T1-2N1 group. The T4N0 tumors had a 
greater mean tumor size than the T1-2N1 ones. MSI data was 
obtained in 137 patients of T4N0 group and 81 patients of T1-
2N1 group. T4N0 colon cancer had more frequent MS than T1-
2N1 colon cancer (MSI-L: 7.1% vs. 5.9%, MSI-H: 9.8% vs. 0%, 
p < 0.0001). 
Oncologic outcomes 
The mean follow up time was 71.8 and 69.7 months in the 
T4N0 and T1-2N1 groups, respectively. Kaplan-Meier 
survival analysis revealed worse 5-year OS (5-OS) and 5-
year DFS (5-DFS) in the T4N0 group than in the T1-2N1 
group (5-OS: 84.0% vs. 92.3%, p = 0.012; 5-DFS: 73.6% vs. 
88.0%, p = 0.001; Fig. 1, A and B).  
T4N0 patients had a higher rate of local recurrence and 
distant organ metastasis than the T1-2N1 patients (local 
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recurrence rate: 6.7% vs. 0.7%, p = 0.008; distant metastasis 
rate: 14.7% vs. 4.4%, p = 0.002). Sites of distant metastasis 
were distant LNs, liver, lung, and peritoneum (Table 3). The 
peritoneum was the predominant distant metastasis sites in the 
T4N0, whereas liver in T1-2N1 groups. 
Among the 224 T4N0 patients, 85 (37.9%) had T4bN0 
carcinomas. The oncologic outcomes of the T4bN0 patients 
were not inferior to the T4aN0 patients (5-OS: 83.3% vs. 
85.1%, p = 0.473; 5-DFS: 71.7% vs. 76.2%, p = 0.832, 
respectively).  
Survival analysis according to adjuvant chemotherapy 
In the subgroup analysis of patients undergoing adjuvant 
chemotherapy, the T4N0 group showed a significantly worse 
5-year survival than the T1-2N1 group despite chemotherapy 
(5-OS: 87.1% vs. 93.2%, p = 0.045; 5-DFS: 76.1% vs. 89.0%, 
p = 0.001; Fig. 2, A and B). In the nonchemotherapy group, the 
5-OS and 5-DFS in the T4N0 patients were likewise inferior 
compared to those in the T1-2N1 patients, although the 
difference did not achieve statistical significance (5-OS: 63.5% 
vs. 83.9%, p = 0.121; 5-DFS: 56.7% vs. 80.8%, p = 0.155; Fig. 
3, A and B). We also analyzed the oncologic outcomes 
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according to chemotherapy regimen. The 5-OS of the T4N0 
patients was not significantly different between the FU-based 
and oxaliplatin-combined groups (88.4% vs. 84.2%, p = 0.496). 
To examine the survival benefit attributable to each 
prognostic factor, we performed a Cox proportional hazards 
regression analysis. In the univariate analysis, the age, ASA 
class, comorbidity, number of LNs examined, perineural 
invasion, and adjuvant chemotherapy were significant 
predictors of OS (Table 4). Multivariate analysis demonstrated 
that young age, ASA class I/II, and administration of 
chemotherapy were independent prognostic factors for 
improved OS. In the analysis of DFS, the age, BMI, ASA class, 
comorbidity, preoperative CEA, chemotherapy, tumor 
differentiation, number of LNs examined, tumor size, lymphatic 
invasion, venous invasion, and perineural invasion were 
significant predictors (Table 5). Among these factors, old age, 
high BMI, poor tumor differentiation, less than 12 LNs 
examined, and venous invasion were found to be associated 





Table 1. Demographic and clinical characteristics of the patients 
 
Variable T4N0 stage T1-2N1 stage P 
No. of patients 224 135  
Male (%) 124 (55.4%) 100 (74.1%) 0.359 
Mean age (± SD), 
years 
61.6 (±12.7) 62.3 (±10.8) 0.543 
BMI (± SD), kg/m2 22.5 (±3.1) 24.4 (±3.2) <0.0001 
ASA class   0.185 
I 88 (39.3%) 58 (43.0%)  
II 115 (51.3%) 73 (54.1%)  
III 13 (5.8%) 2 (1.5%)  
IV 1 (0.4%) 0  
Comorbidity 93 (41.5%) 62 (45.9%) 0.414 
Preoperative CEA, 
ng/mL 
  <0.0001 
≤ 5  134 (59.8%) 127 (94.1%)  
> 5  77 (34.4%) 6 (4.4%)  
Tumor location   0.01 
Right colon 88 (39.3%) 35 (25.9%)  
Left colon 136 (60.7%) 100 (74.1%)  
Obstruction 117 (52.2%) 3 (2.2%) <0.0001 
Perforation 13 (5.8%) 0 0.002 
Blood transfusion (%) 34 (15.2%) 6 (4.4%) 0.002 
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Mean length of hospital 






Overall morbidity (%) 35 (15.6%) 13 (9.6%) 0.106 
Adjuvant 
chemotherapy 


















Table 2. Pathologic data 
Variable T4N0 stage T1-2N1 stage P 
Tumor differentiation   0.007 
Well/Moderate 185 (82.6%) 126 (93.3%)  
Poor  13 (5.8%) 3 (2.2%)  
Mucinous/SRC 25 (11.2%) 6 (4.4%)  
Examined lymph nodes    
Total no. examined 27 (0-108) 17 (2-154) < 0.0001 
<12 examined 18 (8.0%) 36 (26.7%) < 0.0001 







Tumor invasion    
Lymphatic invasion 97 (45.1%) 67 (51.5%) 0.247 
Venous invasion 42 (19.5%) 30 (23.1%) 0.129 





















Figure 1.Kaplan-Meier curves for T4N0 and T1-2N1 colon 
cancer patients. 
(A) Overall survival. (B) Disease-free survival. 
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Table 3. Locations of distant metastasis in T4N0 vs. T1-2N1 
colon cancer 
Variable T4N0 stage T1-2N1 stage P 
Distant LNs 4 (9.3%) 2 (28.6%) 0.042 
Liver 13 (30.2%) 4 (57.1%)  
Lung 12 (27.9%) 2 (28.6%)  








Figure 2.Kaplan-Meier curves for T4N0 and T1-2N1 colon 
cancer patients with adjuvant chemotherapy 







Figure 3.Kaplan-Meier curves for T4N0 and T1-2N1 colon 
cancer patients without adjuvant chemotherapy 
(A) Overall survival. (B) Disease-free survival. 
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Table 4. Univariate and multivariate analysis for overall survival 
in T4N0 colon cancer 
Variable 
Univariate analysis Multivariate analysis 
HR 95% CI P HR 95% CI P 
Sex       




0.649    
Age, year       
≤ 65 1.0   1.0   
> 65 4.073 
2.114-
7.850 




BMI, kg/m2       
≤ 25 1.0      
> 25 1.048 
0.486-
2.273 
0.907    
ASA class       
I & II 1.0   1.0   







Comorbidity       




0.026    
 
 





≤ 5 1.0      
> 5 1.891 
0.990-
3.612 
0.054    
Tumor 
location 
      




0.451    
Obstruction       




0.421    
Perforation       




0.528    
Overall 
morbidity 
      




0.497    
Tumor 
differentiation 
      
Well/ 
Moderate 










0.319    
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No. of LNs 
examined 
      
≥ 12 1.0      
< 12 2.633 
1.166-
5.948 
0.020    
Tumor size, 
cm 
      
≤ 5 1.0      
> 5 0.600 
0.323-
1.112 
0.105    
Lymphatic 
invasion 
      




0.175    
Venous 
invasion 
      




0.403    
Perineural 
invasion 
      








MSI status       













      
























Table 5. Univariate and multivariate analysis for disease free 
survival in T4N0 colon cancer 
Variable 
Univariate analysis Multivariate analysis 
HR 95% CI P HR 95% CI P 
Sex       




0.760    
Age, year       
≤ 65 1.0   1.0   







BMI, kg/m2       
≤ 25 1.0   1.0   







ASA class       
I & II 1.0      
III & IV 3.135 
1.539-
6.386 
0.002    
Comorbidity       




0.008    
 
 





≤ 5 1.0      
> 5 1.934 
1.132-
3.304 
0.016    
Tumor 
location 
      
Right 
colon 






0.106    
Obstruction       




0.130    
Perforation       




0.481    
Overall 
morbidity 
      




0.814    
Tumor 
differentiation 
      
Well/ 
Moderate 



















No. of LNs 
examined 
      
≥ 12 1.0   1.0   









      
≤ 5 1.0      
> 5 0.581 
0.343-
0.983 
0.043    
Lymphatic 
invasion 
      




0.013    
Venous 
invasion 
      










      




0.009    
MSI status       













      






















Several nation-wide database-based studies have 
reported worse oncologic outcomes in patients with T4N0 colon 
cancers compared to those with early stage III colon cancers (1, 
3, 5, 8). Further, the 3 SEER database analyses have identified 
an inferior 5-year stage-specific survival of 72.2%, 71.5%, 
and 70.0% for T4N0 patients as compared to 83.4%, 87.7%, 
and 84.0% for T1-2N1 patients, respectively (1, 3, 12). 
Analysis conducted by the Japanese Society of Cancer of the 
Colon and Rectum (JSCCR) also showed similar results to our 
study (86.3% vs. 95.1%, respectively) (12). However, these 
prior studies based on a nation-wide database had no detailed 
clinicopathologic records of the patients, such as the number of 
harvested LNs, lymphovascular invasion, tumor differentiation, 
and obstruction/perforation. Moreover, these studies did not 
control for treatment strategies, including adjuvant 
chemotherapy among institutions, and included patients that had 
been treated several decades ago.  
O’Connell et al. have suggested that the following four 
reasons can explain the poor oncologic outcomes of T4N0 
carcinomas: 1) preferential administrations of chemotherapy for 
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stage III patients, 2) understaging of T4N1 tumors as T4N0, 3) 
greater likelihood of a curative en bloc resection for stage III, 
and 4) biologically more aggressive tumors in T4N0 carcinoma 
(1, 5). The SEER and JSCCR registries did not contain data 
about the receipt of chemotherapy, and thus the effect of 
chemotherapy could not be assessed in these analyses. 
According to the Memorial Sloan-Kettering Cancer Center 
(MSKCC) Tumor Registry Database analysis in 2005, only 44% 
of T4N0 colon cancer patients received adjuvant chemotherapy 
compared to 83% in T1-2N1 (5). In addition, T4N0 patients in 
the chemotherapy group showed lower survival than those in 
the nonchemotherapy group, which appears to have resulted 
from selection bias. A recent study on the oncologic outcome of 
T4N0 also reported the proportion of patients receiving 
postoperative chemotherapy as 12.7% (10). In our study, 86% 
of the T4N0 colon cancer patients received adjuvant 
chemotherapy, which was similar to the 89.5% of the T1-2N1 
groups. The current clinical guidelines for colon cancer 
recommending adjuvant chemotherapy for T4N0 tumors were 
strongly followed in the present study because time period of 
our study was more recent than previous ones (13). Despite 
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the similar rate of adjuvant chemotherapy, both the OS and DFS 
between T4N0 and T1-2N1 still showed the paradoxical 
survival curves observed in previous studies. To increase the 
homogeneity of the treatment modality, we performed a 
subgroup analysis according to the receipt of adjuvant 
chemotherapy and a chemotherapy regimen. The reversed 
survival still remained in the subgroup of patients with 
chemotherapy, and no survival difference was observed 
according to the chemotherapy regimen.  
The number of retrieved LNs is associated with the 
accuracy of nodal and overall tumor staging and with the 
oncologic outcomes in colon cancer (14-16). An insufficient 
number of LNs examined may lead to the misdiagnosis of T4N1 
as T4N0 tumors. Studies involving SEER, JSCCR, and the 
MSKCC Tumor Registry Database provided no information 
about the number of harvested nodes; thus, the possibility of 
stage migration from T4N1 to T4N0 could not be precluded. 
Meanwhile, the stage migration of T4N1 to T4N0 was able to 
be minimized in our study because 92% of the surgeries for the 
T4N0 tumors harvested more than 12 LNs. Additionally, the 
mean number of examined LNs for the T4N0 tumors was 27, 
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which was even higher than that of T1-2N1. When we analyzed 
in subgroup of patients with more than 12 examined LNs, the 
DFS of T4N0 was also inferior compared to that of T1-2N1 
patients (75.8% vs. 88.8%, p = 0.016). 
To minimize the influence of incomplete surgical resection 
on survival, we included only R0 resections of the cancer. 
Recently, Rottoli et al. analyzed 106 T4N0 and 95 T1-2N1 
colon cancer patients who underwent R0 resection and had 
more than 12 LNs collected. This group demonstrated that 
T4N0 cancer still had a higher recurrence rate and cancer-
specific mortality than T1-2N1 tumors (10), which is in 
concordance with our results. As well, our study found that 
T4N0 tumors had a higher MSI and different recurrence pattern 
than T1-2N1 tumors. Collectively, these results imply that 
T4N0 tumors may have different tumor biology than other 
tumors.  
The AJCC staging system for colon cancer contains 
information about the tumor status at the time of surgery; 
however, the tumor biology itself is not considered. Each tumor 
involves diverse biologic pathways, and the current staging 
system has no information on how the tumor will behave as the 
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time sequence progresses, including the rate of tumor growth, 
response to therapy, and pattern of recurrence. In view of our 
study results, tumors that show faster bowel wall infiltration 
but slower regional LN metastasis, like the T4N0 tumor, seem 
to have different characters from those with slower bowel 
penetration and earlier lymphatic invasion, such as the T1-2N1 
tumor. Because the AJCC staging system lacks information with 
respect to these biologic factors, the earlier stage does not 
always mean a better oncologic outcome or less recurrence. 
The strength of our investigation is that an adequate 
number of patients were evaluated over a 12-year period in 5 
centers. Because the prevalence of T4N0 colon cancer is 
reported as only 5~14% among colon cancer patients (1, 3, 12), 
the majority of studies on stage II colon cancer in a single 
center included only a small number of T4N0 stage cancers. An 
additional merit of our study is that we also performed a 
survival analysis on the T4N0 cancers using detailed clinical 
and pathologic information. 
The present study also had several limitations. First, 
because the analysis was retrospective in nature, the possibility 
of selection bias among subgroups is present. Second, there 
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was lack of information on the molecular or genetic markers of 
cancer. The disease course of T4N0 carcinoma seems to be 
influenced by an inherent biologic aggressiveness not explained 
by previously known clinical risk factors. With gene expression 
profiling assays such as ColoPrint® (Agendia NV, Amsterdam, 
Netherland) or OncotypeDX ® (Genomic Health, California, 
USA), several recent studies have shown that the recurrence of 
colon cancer is correlated with the tumor gene profile (17, 18). 
For stage II colon cancer, two assays have been validated and 
have succeeded in stratifying colon cancer patients according to 
the risk of recurrence. Genomic profiles and tumor biology as a 
result of gene expression may have an answer for the poor 
oncologic outcome and the high recurrence rate of T4N0 colon 
cancer. 
In conclusion, T4N0 colon cancers showed worse 
oncologic outcomes than T1-2 colon cancers regardless of 
adjuvant chemotherapy. This paradox may result from the 
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국   
 
: 장암  병 가 AJCC 7 지 개 면  종양  침  도
 림프  이 개수에 라 2 는 IIa, IIb  3 는 IIIa, IIIb, 
IIIc  분 었다. 그러나 IIB/C 인 T4N0 장암이 IIIA 인 
T1-2N1 장암에 해 낮  역 인 생존  여 히 남아있
며 그 원인에 해 는 명 히 진 가 없다. 라  본 연구에
는 다  후향  분  통해 T4N0  T1-2N1  병  장암
 생존  하고, T4N0  낮  생존 에 향  미  수 있
는 인자들  알아보고자 한다.   
법:1999  1 월부  2010  12 월 지 5 개  에  장  
원 암  수술  시행  자를 상  자료를 수집하 며, 
이  수술 후 병리학  병 가 T4N0 인 224 명, T1-2N1 인 135
명  자를 상  분  시행하 다.  군  임상  자료  
병리학  자료, 항암 료   인자들, 그리고 5  체 생존
  5  병 생존  분  하 다. 
결과:T4N0 군  T1-2N1 군에 해 낮  5  체 생존 과 5
 병 생존  보 고, 이는 통계  하 다 (5  체 
생존 : 84.0% vs. 92.3%, p = 0.012; 5  병 생 : 73.6% vs. 
88.0%, p = 0.001). T4N0 장암  높  수술  태아  암 항원, 
낮  분 도, 큰 종양 크 를 보 고, 신경 침 , 미부수체 불안
40 
 
, 장폐색, 그리고 장천공  도가 T1-2N1 군에 해  높게 
나타났다. 수술 후 항암 료를  군에 도 T4N0 장암 자  
생존 이 T1-2N1 장암 자에 해 통계  하게 낮았
다(5  체 생존 : 87.1% vs. 93.2%, p = 0.045; 5  병 생존
: 76.1% vs. 89.0%, p = 0.001).  
결 :T4N0 장암  T1-2N1 장암에 해 술 후 항암 료에 
계없이 하게 낮  체 생존   병 생존  보 다. 이 역
인 생존  T4N0 장암  생 학  특 에 인한 것  
보인다. 
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